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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a printing apparatus 
having an ink-jet device comprised of an ink-jet head fit to mass 
produce and its manufacture whereby diaphragms can be tightly 
bonded onto a substrate thereby improving a bonding yield, defects 
such as breaks of the diaphragms or the like are reduced thereby 
improving a production yield, a diaphragm drive area can be highly 
accurately secured with a necessary minimum length of grooves, a 
jet characteristic is maintained high, the ink-jet head can be small 
and cost can be reduced. 

SOLUTION: A plurality of grooves 3 are formed which constitute 
ink pressure chambers 2 of diaphragms 4 formed of a material 
having piezoelectric properties. A volume of the grooves 3 is 
changed by deflecting and deforming the diaphragms 4 by a shear 
mode of the material, whereby ink supplied to the grooves 3 is 
jetted as liquid drops from nozzle holes 9 set to one ends of the grooves 3 in an ink-jet head 1. The 
printing apparatus is provided with the ink-jet head 1 as an ink-jet device and includes a coat layer 7 of a 
thickness 8 of 200 \xm with grooves in which channel bottom parts 6 are formed of the same material as 
the diaphragms 4. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by eomputer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3in the drawings, any words are not translated. 



CLAIMS 



[claim f]'^ sephtm for forming two or more slots which c-rfj*. - ■«* S^^oTm^alt which 
material which has piezoelectric. It is dtstotted mate a septum de fonn rwrth. ^ ° d tbe ink . jet head 

m&=^^^ 



material which has piezoelectric. It ts dtsterted .mate £££^Xh possessed the ink-jet head 

has me crevice which ^^^^^S^^^^^^^ Se "" 

Kllt^fmtyS^mod of the printer according ,o claim 3 characterized hy the aforementioned 

the* We wS tlte etectrode The^ubstrate of the couple which was held by this septum at P^ete = ed mtervaWnd 
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? ? tSl^de" The^ubstrate of the couple which was held by this septum at predetermined interval and 
ink fuel injection equipment 



[Translation done.] 
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* NOTICES * 

japan Patent Office is not responsibl for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

printing, a picture, etc., and its manufacture method 
[^cUofmePrior^ 

for printing of the various smal h ^^J^^^ i ^^Z s&oa equipment, hot printing equipment, etc. 
ES of^ pr^ J ^ ~~ ^ eXPand6d t0 

easy for the aforementioned ink fuel injection equipment ^^T^^^^^Lc for making the nozzle 
[0004] The ink-jet head which makes Je ink pres mud [^J^^^ or more nozzles [ fiiel injection 
Plate which has a hole, and the drop of ink injec main ^^^^^^^^entioncd nozzle plate 

the ink in this ink pressurized room anc I makes to j£^3 J^*^ a piezoelectric device etc. in the front 
proposal -- the drop of ink is injected from a hole 

10/3/2003 
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[00, .] Since .he mk-je, head which constitutes toe inkftte. »»S^tS^,&^e 
proposal did not have the need of making a jP>^°f'?*™ 9 f "^^ofreaui Jof ink, it was what deserves 

X^mi^^^ 

pressunzed room of an ink J1E1U neaa is iormeu, diamond blade of the shape of a thin disk piled up 

pressure for an ink pressurized room and sufficient septum ^ zone had to bese ^ Qf & for 

Sesired injection performance while ^J^^^S^ t^re waf aTault that material cost increased, 
aforementioned un-cutting and the ink-jet head ^^^SwdS^ and by the processing method using 
[0014] Moreover, it faced forming a ^^J^^^^S?^ cutting conditions were very 
cutting implements, such as a ^^^^f^^^^^.. did not suit, there were various problems 

s^srcS 

processing which was suitable for mass Production by low°£ nQt arise in order to so lve the 
Plem(s) to be Solved by the Invention] H-ev^ 

he pattern of the crevice of a septum by making a P^P^ er ^f a Sementioned pattern, after filling up 
The obtained septum Plastic solid from disappearing ^^^^^^^^J^ on he substrate of this 
obtained opening with the ceramic material for ^^^^^SISL a loss, and the describing 

cost with the not necessarily sufficient yield. 

[00\1] , .... ■ . rH . r mf ,t this invention might solve the aforementioned 

Objects of the Invention] It is what was '^^^^^^^^ up firmly and the adhesion 
technical problem, the purpose When the septum f 0 ™^*^ 8 ^ reduc P ed and the manufacture yield 
yield can be improved, while defects, such as bre £ a ^ with Wgh precision by the length of a 

[S for Solving the Problem] this invention r^^jS ^aSn| tote 
iype, as a result of inquiring wholeheartedly in view of the a&remer« ° n ~ te f™^°ttom section between the 
Z enveloping layer which changes torn toe same minena! ^^^Wy, and to fabricate, 
septa on the aforementioned substrate In order to t«*ktost ^ ™e Kpram on ^ ^ 

without moreover using tools such as cmMg for f ^^SS slol elmd be made into necessary 
mmlmur^CSmry E£3 ^^1£tEK- - «"™ toe non-cu, poriion 

mTSlssepbami toe groo« ibottom section ^^S^^^an ink pressurized room 
[0020] Moreover, other printers of tors invention form two a sepmm deform with the 

Ln a septum which consists of the material which has P«^«**~ ^rememioTd septum ], and toe capacity 
shearing mode of material in which ,t has prezoelectac [ "Jtch fo^s *e aforemenno p j, ^ . ^ ^ 
of a slot is changed. It is toe printer which possessed the ink-jet head lnjecteo as a ur p 

. . 10/3/2003 
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the material which has piezoelectnc by the casting '^^^^Sffi the Plastic solid fabricated in one, 
unmolds a form block and makes a septum and the 8™^^ layer and 

jSZ^i^^ f 'S— a manufacture method — .he 
organic substance which has ^^^^^^J^SSTto moreover, the form block which has the 

Plastic solid fabricated in one, a substrate l^^^^J^^^^S^ the substrate is carried 
enveloping layer which calculates and J^^^^S^^ forms the enveloping layer of 

*d~vTbo™*n, foltgan electrode suosequendy » d» side of a = - -g an up 

^^^^^ 
ink fuel injection equipment 
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SSdiments of the Invention] Horeafter, the printer and to manofacture method of mis invention are explained m 

which constitutes the printer of this invention. nie^oelectric T which forms two or more parallel slots 

septum 4 and the groove bottom section 6 formed in one it istne auc jct substrate 1 1 connected 

nozzle plate 10 which has a hole 9. the nozzle joined to the open end side of a slot 3 me p 
with an ink room illustrating) drilled in the seriate by 

field impression forms in the side of a septum 4 naving 

m03?mS™ wSSp^ssnrized room 2 satisfies fire aforementioned conditions, and consists of mis 

an ink room (un-iUnsnattng) is joined m fire crowntng of a sep«nm 4 £°_<£ ^ 12 for dnve^ elecmc field^ 
impression forms in the side of a septum 4 -- having - a nozzie rac uuic 7 

IS tamis iSS d 2?u,e pm^l'ined thickness 28 of the aforementioned enveloping layer 27 While 
KwS^tmLLL which consists of the same materia! as a septum* ^^SSK 

and ISSSts wUch mZ the sepmm 4 mentioned !ater and the groove bottom sectton 26 ,s earned on. 
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SS?rft£ notoh slot?3 or more [ of the thickness 28 of an enveloping layer 27 ] mto 1/3, and reducing the 
mX^TS in Hraw.n.2 , if satisfy the aforementioned M and are 

JSSfE rfozzTefoto^SSfup snbstrate [ which was joined to the crowning of f J^*J___» f 
m042 d l Sv mtmethod of ****(ing) the constituent 14 for fabrication which consists of the material which has 

felI§SiIlg(*P 

^eznelecSc to the above-mentioned crevice, There is the method of cons.st.ng of the process wh.ch forces a 

^ta^fen whttree^" 0 ^ in the heights for slo, 3 of a form b.ock 13 the saUen, which is 
^vltoi t Ine noTch slot 23 befomtaL in the process of drawmgj , in forming me notch slot 23 ■» the 

Se^mo^^ 

were onened wide beforehand, or can install a substrate 5 beforehand. 

m0461 Then dthoughTcan be made to solidify with various meanses, such as addition of dryness, cooling 
K^posu^ aTeacSn accelerator, etc., suitably according to the resin contained in the aforementioned 
consS If the ** form of the configuration of a septum 4 and the groove bottom section 6 the 

enve S tovw 7 th5 makes (26), and the configuration of (27) can finally be carried out It limits, especially the 
enveloping ayer / max m y j, manu f a cture method which unmolds especially the form block 13, 
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Plastic solid 16 which consists of the material which has the groove bottom sectior ,6 ^between a septum 4 and a 
SSm me envdoping layer 7 which makes (26), and piezoelectric [ by which (27) was fabricated in one] 
mn^Further^ore as shown in drawing 4 , other examples of the manufacturing process of an ink-jet head Pnnt 

Slou?'^ needed and «he s.ight space for erodes ea„ also be formed in the edge of a 

Sction6 between fce septum 4 of a desired configuration, and a septum 4, the enveloping layer 7 which makes 
26) ana the thfng which can fabricate (27) as the detailed explanation was earned out [ aforementioned] In 
unmoldins :PlaTtic solid 16 from a form block 13 A metal mold is the optimal from the processabihty of a form 
5££ U anS ^ewpoim of dimensional accuracy, again . which a problem does not have in any way even if it 
consists ^of^ssembkd dies not to mention one apparatus - again It is also possible to be able to carry out 
dTompos IZ —I with the thing which can carry out dissolution removal by <*^*£^£* * * 
Ive ** binder orocessing or heat treatment of baking, and to constitute the aforementioned form block 13. It 
SSriA^Sto^Si 13, and the organic resin represented by a wax and the photosensitive organic resist is 

mOS^F^heSnore, for the reason of improving a mold-release characteristic on the front face of the 
aforemSneTform block 13, a release agent can be applied or surface treatment can also be Permed 
mOSeTonX Xr hand especially if the aforementioned constituent 14 for fabrication is a material which has 
[ • i2w ;h* «mned it does not have ** and although any are sufficient as long as it can use vanous piezo- 
V T^^^^^JS^SS^^ effect, aid the piezo-electric longitudinal effect, the piezo-electnc 
oSSSSSS^. titanic-acid lead zirinate system is the optimal especially. In addition, 
So^lntionedToSent 14 for fabrication can mix the binder solution which consists of a resin, a solvent 
Sc in adS to ^me material which has piezoelectric, and can also add various additives, such as a dispersant and 

f0057]That that thermoplastic waxes, an acrylic resin, and a butyral system -sm can be us^ ^ton^ 
resin contains the organic substance which has the thing, especially polymerization nature of can use suitaoiy 
SrabW me monZl in which an unsaturated polyester resin, phenol resin, an epoxy resin, a urethane resin 
utovSI^ysTarSening resin, and a polymerization are possible from a viewpoint which raises the intensity of a 
septum 4. 
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10058] Especially as a means to prepare Jh. ^—^2 ^l^Z^^X^- 
Lit, a ball mill, a bead mill, 3 rolls a planetarj '™> M ITeSe 12, although i. does not limit, 

o,o. - a predetermined size " P^'^Tfo, e --^.he "tatena^Any ^ a polyimide , polye fter 

metallurgy groups and ceramics, can be used . ™' e ^mple, a po y J* i ycarbonate , and cellulose 

SST*. addition - as the in, made lo injec, in *J^?J^£^%SX^ 

&e] Nexl, i, evaluated as follows about the V^**'£«££^^S^m of face 
0063]Vample 1) The form block of the opened moM n»d ^uTwTdfh efface of me crevice 
of the heights from which about 250 m.cometera of *' c ^°3"t",o which about 90 micrometers and the 
which is equivalents a septum fits, ts equn£ e n^toute en v=^ayer ,o ^ ^ microme , ers 

agitator, the constituent for fabrication was prepared constituent for fabrication which carried out 

feelSdTea^ 
sXoleprede«e,minedpo« 

rSSSK^S— S^^^ -r solid which fabricasd in 

« te enS-ping layer which makes the groove ^""emSrSur rf450 degrees C with the substrate, 
[0067] Next, after having performed ♦« btnder Pr^smSf' ?£____!__ soMd at the temperature of 1200 

drawer electrode equivalent section of the up half of the side of ™° , * id lead zirconate system 

[0069] On the other hand, the hole for ink room co— and *e up slnate was produced. 

ceramic substrate with a thtckness of about 300 ""^'f 8 ™ me hole was punched and the 

[0070] moreover, the plastic sheet made from a polyimide -laser anozzie f 

Mm ST-d finished seriing up «he oblained each par, material wfth epoxy sys,em adhesive* in mis way, 
Ld the mk-je, head of me shearing mode W e f ° r "alnanonwa^ cross-section 

Sg^ 

S Nexr, me adhesion yield of a septum ~*~ S gg££*& SCS*-" 

_^:s!S^ 

r0074^Fun*en^orf Ae'load of ™£££2ZZ~** -« by 4kHz, me injectton experimen, wh,ch perfonus 
[ Z 4 l^TZ\T^ paper of A4 siz, , me dimension 

. . 10/3/2003 
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pressurized room which .he enveloping layer to whieh the 

K?Moreover, the edge of One slo, of an ink pressurized -m « formed m 'he *^a ngh, angje hke 

configuration of a slot. . H tion were no t accepted, but the adhesion state of 

[0077] Furthermore, configuration defects, such as a ^•_*™_ 1 XX»ion yield was 100%. 
a septim and a substrate had also constituted the ^^T'lJS^ Jm folly secure, the drop 
[0078] Moreover, in the injection oxpenmenU rf, » £^ _.?£_^ ^.St high-definMon-izing is possible 

$79? «1> in the example ,. it changed to tire ^^^^5*^ ^m 20 m— ^ 

rsnT^^ 

which the height of about 70 micrometers and a 7£_"£__J groove bottom section has the 

with anVming ink pressurized room was no, 

was 100%. ti . . ,«n* «wild fiillv secure, could also fully inject the drop, the 

[0083] Moreover, it has checked that the J^^^^^^dthe small ink-jet head in which 

micrometers. . i ^r^p tvne for the aforementioned evaluation, the 

[0085] Consequently, as for the ink-jet ^^^^^^^ o{ 12mm, and a cross talk with the 
dimension consisted of 2mm in thickness the depth of \ 2 ^>*™™™™ the hei ht of abou t 70 micrometers 

w|se thicks is 22 

Z&S aTd'the'septum of an ink pressurized ro« , adpim ^"-^r^cdt he shape of a right angle 
[0086] Moreover me edge of the ^gToTtoedge »f a slo, is 2ntnt and it had [ the 

ST«^ p^n^m^Omm, and ] Jshape of a rectangle a,so wim the perfect 
configuration of the longitudinal directton of a slot. , h d ^figuration defective .«*»•*»••»•, 

intensity] , . h checked that the septum driver zone could fully secure, 

10/3/2003 
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Example 1 except using .he monomer which changes to the unsataated polyester resin which cons.ta.es the 

consufoen, for fabricanon 'J££S£S££ for me aforementioned evaluation, me 

[0090] Consequently, as for mk-jet HEDD ODO o « e f e ™ g d wi _, P of face of 12mm, and the cross talk wtth 
dimension consisted of 2mm tn thtckness, die ^,°"?J™^^T I ^ m width 0 f face has [ the height of 
the ink pressurized room which, as for foe septum of an ^<XHZ Suction 140 micrometers and whose 
about 70 micrometers and a septum / 390 nucrome tm and a ptah ] *«onf^««« d ^ ^ 

enveloping layer section are 200 micrometers and ^^7J*"3 me shape ofa right angle like 
[0091, moreover >e e^eof flte ^^^^^S^S^ edgeV a slof- 2mm-- it 
^"f r^Sfroom - foi -1. was ,0mm o/ntackere, and me conftgnratton of me .ongtadma, 

direetion ofa slot also had the shape of a perfect ««ttgle fo _ adhesion state of a septum and a 

[0092] Furthermore, as for confi gumUon defect, such was ^ CTOUgh ^ it was 100 % of 

substrate is not accepted, either. While it had the tpoa conng , / secure and 

adhesion «•«♦•-, in the injection experiment ^ ™J^^J_1™£^ 3 was shown, and it has checked 
could also folly inject foe drop, an example 1 or foe same stable spray ™lrc'ty as 

ha foe small tak- e. head in which high-deftauon-tzmg ts P^™^ ™f te el whose thickness of foe crevice 

Spr.?xc^^^^ 

XcotVn..y,.heink- j eth f do^ 

consists of 2mm in thickness, the depfo of 12mm, and ' ^ of feee , ^^J, „_ a slot it _j one notch 

^^^^^^ 

EE— o f ^^ 

££ ^-^^^r of 1200 d 7 ee d c with 4,6 tempera,ure of 

Sfo*~ 

^£S1^1SS3 ^.SrJ^SSft shape of a right angle like foe septan 
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from ****** the drawer electrode equivalent length of the edge of a slot was 2mm, and the length of the slot of an 

t 0108 ] _ _ . >| u , ****** between the seota on the substrate of the ink-jet head 

^moreover even if it thickens thickness of an enveloping layer, the position precision of a septum eannot 
^ta eSshiSTato. in ft. enveloping layer which makes the groove bottom sectton, and a septtrm can be 
firmly joined on a substrate by it. 

S°o! Ill ttt ttmeoflncluston of the ink me, jnjectton e^uipmen. which 

hS Station of is attained from printing demanded, a picture, a pattern's, etc., and consists of the suitable 
ink-jet head for mass production is obtained. 



[Translation done.] 
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* NOTICES * 

, «. d— has been bansiated by ***** . So «he Nation may no, reflect the origina, precise*. 
2 '**** shows t he word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] right-angled direction to the longitudinal 

constitutes the printer of this invention. right-angled direction to the longitudinal 

&S2££%* SXS-Krbeaa use. for «be in, naei mjecbon ou.pment whrch 
constitutes the printer of this invention. manufacturing process of the ink-jet head which constitutes 

manufacture method of the printer of ^ "^J^ f ^ manufacturing process of the ink-jet head which 

£^_5£5£Z^ 

mmufaeture method of die printer of mis invention. 
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